Platelet activating factor stimulates and primes the liver, Kupffer cells and neutrophils to release superoxide anion.
Platelet activating factor (PAF) is considered a key mediator in eliciting the immunologic and metabolic consequences of endotoxic shock and sepsis. Release of oxygen-derived radicals is one of the important and relevant actions of PAF. This study examines the direct and priming effects of PAF on superoxide anion release by perfused liver, isolated Kupffer cells and blood neutrophils. One hour after PAF infusion at a dose of 2.2 micrograms/kg body weight a significant amount of superoxide release (0.71 +/- 0.1 nmol/min/g liver) was measured in the perfused liver compared with the control livers (0.2 +/- 0.01). In the in vitro presence of either phorbol ester or opsonized zymosan, superoxide release following PAF treatment in vivo was significantly increased to 1.36 +/- 0.2 and 4.29 +/- 0.36, respectively. The administration of PAF receptor antagonist (SDZ 63-441) almost completely inhibited the release of this radical. Kupffer cells (KC1, KC2, KC3) and blood neutrophils isolated from PAF-treated rats were also primed for increased production when these cells were challenged in vitro by the activator of protein kinase C, opsonin-coated zymosan as well as the chemotactic factors, complement 5a and F-met-leu-phe. PAF added in vitro to the perfused livers, isolated Kupffer cells or neutrophils from normal animals stimulated the release of superoxide with or without the above agonists. The direct stimulatory effect of PAF on superoxide release was inhibited by the PAF receptor antagonist in vitro. The role of PAF in the LPS-induced superoxide release by the perfused liver was also examined by the administration of PAF antagonist in endotoxic rats. The antagonist inhibited the LPS-mediated superoxide release at 1 hr, but not at 3 hr post-treatment. These results indicate that PAF stimulates and primes the hepatic elements to release superoxide. PAF may be an important factor during the early phase of endotoxemia, while other bioactive substances may take over at a later phase. Therefore, PAF is a key mediator that can directly enhance the release of toxic oxygen-derived radicals which may contribute to organ failure during endotoxemia or sepsis.